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Multi-part piston for an internal combustion engine 



The invention relates to a multi-part piston for an internal 
combustion engine, in accordance with the preamble of claim 1. 

A mult i -part piston for an internal combustion engine is known 
from the German patent 969 838, which consists of a main piston 
body and a crown part connected with it by means of expansion 
screws . In order to guarantee a secure screw connection even at 
faster back and forth movements of the piston, a greater number of 
expansion screws are required for assembly of the crown part to 
the main piston body. This has the disadvantages that assembly of 
the known piston is very time-consuming and labor-intensive. 

It is the task of the invention to avoid these disadvantages of 
the state of the art. This task is accomplished with the 
characteristics according to the characterizing part of the main 
claim. Practical embodiments of the invention are the object of 
the dependent claims. 

The advantages of quick, easy, and reliable assembly of the piston 
according to the invention are achieved in that here, an 
intermediate sleeve is first screwed into a ring rib of the lower 
part of the piston, after which the entire upper part of the 
piston is screwed into the intermediate sleeve. In this 
connection, the intermediate sleeve acts as a compressing body 
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that produces a mechanical stress that serves to fix the screw 
connection in place. 

The invention is described below, using the drawings. These show: 

Fig. 1 a two-part piston in cross-section, the upper part of 
which is screwed to its lower part by way of an 
intermediate sleeve, and 

Fig. 2 an enlarged cross-sectional view of a detail of the 
piston, with the intermediate sleeve according to the 
invention. 

Fig. 1 shows a mult i -part cooled piston 1, which consists of an 
upper part 2 and a lower part 3. The upper part 2 and the lower 
part 3 are made of steel. The piston crown 4, the inner region of 
which has a combustion bowl 5, is formed by the upper part 2. A 
ring wall 6 is molded onto the outer edge of the piston crown 4, 
the outer surface of which wall forms the top land 7, on the 
piston crown side, which land is followed by the ring belt 8 
having ring grooves for accommodating piston rings, not shown in 
the figure. 

Two pin bosses 17, 17' each having a pin bore 18, 18', 
respectively, are disposed on the side of the lower part 3 that 
faces away from the piston crown 4, the faces 19, 19' of which are 
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disposed to be set back relative to the ring wall 6, in the 
direction of the piston longitudinal axis 20. Piston skirt 
elements 21 are connected with the pin bosses 17, 17' and the 
lower part 3 of the piston 1. 

The upper part 2 and the lower part 3 of the piston 1 are 
connected with one another, for one thing, by way of an inner 
contact region 9 and, for another, by way of an outer contact 
region 10 that is disposed concentric to the former. The inner 
contact region 9 is formed by a contact surface 11 that is 
disposed on the side of the upper part 2 that faces away from the 
combustion bowl 5, and by a contact surface 13 that is disposed on 
a ring-shaped support rib 12 of the lower part 3, on the piston 
crown side. The outer contact region 10 is formed by a contact 
surface 14 that delimits the underside of the ring wall 6, and by 
a contact surface 16 that is disposed on a ring-shaped support 
land 15 of the lower part 3, on the piston crown side. 

A cooling channel 22, disposed in the edge region of the piston 
crown 4, is formed by upper part 2 and lower part 3 of the piston 
1, the radially outer delimitation of which channel is formed by 
the ring wall 6, its radially inner delimitation partly by the 
support rib 12 and partly by the piston crown 4 that delimits the 
combustion bowl 5, and its axially lower delimitation by the lower 
part 3 of the piston 1. Cooling oil is passed into the cooling 
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channel 22 and passed out of the cooling channel 22 by way of 
inlet and outlet openings not shown in the figure. 

During the assembly of upper part 2 and lower part 3, the coaxial 
alignment of these two parts is achieved in that the support land 
15 is formed in step shape in cross-section, and the lower face of 
the ring wall 6 has a cylinder- shaped recess 23 on the inside, the 
inside shape of which corresponds to the outside shape of the 
support land 15, so that during assembly of the upper and lower 
part 2, 3 of the piston 1, the support land 15 can be introduced 
into the recess 23 and thereby the upper and lower part 2, 3 can 
be aligned coaxially. 

On the side facing away from the combustion bowl 5, the piston 
crown 4 has a tube-shaped connection projection 24 disposed 
coaxial to the piston longitudinal axis 20, the length of which 
does not exceed the distance from the piston crown 4 to the pin 
bosses 17, 17'. The outside of the end of the connection 
projection 24 that faces away from the piston crown 4 is provided 
with an outside thread 25. Furthermore, the inside of the support 
rib 12 has an inside thread 26 close to the piston crown 4. In 
this connection, the radii of the support rib 12 and the 
connection projection 24 are selected in such a manner that the 
radial diameter of the inside thread 26 of the support rib 12 is 
greater than the radial diameter of the outside thread 25 of the 
connection projection 24. Furthermore, the axial distance between 
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the outside thread 25 and the pin bosses 17, 17' is less than the 
axial distance between the inside thread 26 and the pin bosses 17, 
17' . 

In order to screw the upper part 2 and the lower part 3 together 
with one another by way of the two threads 25 and 26, a tube- 
shaped intermediate sleeve 27 is therefore required, the length of 
which corresponds to the difference in the distance between the 
outside thread 25 and the pin bosses 17, 17' and the distance 
between the inside thread 26 and the pin bosses 17, 17', and which 
has an inside thread 28 and an outside thread 29 at least at its 
ends, whereby the thread 28 that lies on the inside fits onto the 
outside thread 25 of the connection projection 24, and the thread 
29 that lies on the outside fits onto the inside thread 26 of the 
support rib 12. Because the intermediate sleeve 27 comes into 
contact with the connection projection 24 and the support rib 12 
only in the region of the thread connections 25, 26, 28, 29, it is 
guaranteed that during assembly of upper and lower part 2, 3 of 
the piston 1, the connection projection 24 experiences expansion, 
and the intermediate sleeve 27 experiences compression, by means 
of which deformations mechanical stress that serves to fix the 
connections is exerted on the thread connections between upper 
part and lower part 2, 3 of the piston 1. So that the 
deformations of the connection projection 24 and the intermediate 
sleeve 27 that serve to fix the thread connections are 
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sufficiently great, the wall thickness of these parts must be 
dimensioned accordingly. 

In the exemplary embodiment according to the figure, the 
connection projection 24 has a screw flange 3 0 with the outside 
thread 25 at its end facing the pin bosses 17, 11', the thread 28 
that lies on the inside is disposed on the entire inside of the 
intermediate sleeve 21, and the end of the intermediate sleeve 27 
that faces the piston crown 4 also has a screw flange 31 with the 
thread 2 9 that lies on the outside. In this way, the conditions 
required for deformation of the intermediate sleeve 27 and the 
connection projection 24, as described above, are met. 

Fig. 2 shows an enlarged view of the screw connection between the 
upper part 2 and the lower part 3 of the piston 1, which takes 
place by way of the intermediate sleeve 27. For this purpose, the 
connection projection 24 has the screw flange 30 on its end facing 
away from the piston crown 4, which flange carries the outside 
thread 25 on its circumference surface that lies radially on the 
outside. The intermediate sleeve 27 has the thread 28 on its 
entire surface that lies radially on the inside, onto which the 
outside thread 25 of the screw flange 30 fits. On its end facing 
the piston crown 4, the intermediate sleeve 27 also has a screw 
flange 31, which carries the thread 2 9 on its circumference 
surface that lies radially on the outside, which thread fits onto 
the inside thread 26 that is disposed on a surface of the support 
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rib 12 that lies radially on the inside and borders on the upper 
part 2. In this connection, the face 32 of the intermediate 
sleeve 27 that lies on the piston crown side forms a common, level 
contact surface for the upper part 2 of the piston 1, with the 
contact surface 13 disposed on the support rib 12. 

Assembly of the piston 1 takes place in simple manner, in that 
first the intermediate sleeve 27 is screwed into the ring rib 12 
of the lower part 3, and subsequently the upper part 2 of the 
piston 1 is screwed into the thread 28 of the intermediate sleeve 
27, which lies on the inside, by way of the outside thread 25 of 
the connection piece 24. When the upper part 2 and the lower part 
3 are screwed together, the lower contact surface 11 of the upper 
part 2 first comes into contact with the contact surface 13, 32 
formed by the support rib 12 and the intermediate sleeve 27, and 
afterwards, further tightening of the upper part 2 on the lower 
part 3 results in the effect that the connection projection 24 
experiences expansion in the direction of the arrow 33, and the 
intermediate sleeve 27 experiences compression in the direction of 
the arrow 34. Because of these deformations, mechanical stress is 
exerted, in particular, on the thread connection 25, 28 between 
the connection projection 24 and the intermediate sleeve 27, and 
this makes a significant contribution to fixation of this thread 
connection 25, 28. 
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Reference Symbol List 

1 piston 

2 upper part of piston 1 

3 lower part of piston 1 

4 piston crown 

5 combustion bowl 

6 ring wall 

7 top land 

8 ring belt 

9 inner contact region 

10 outer contact region 

11 contact surface 

12 support rib 

13, 14 contact surface 

15 support land 

16 contact surface 

17, 17' pin boss 

18, 18' pin bore 

19, 19' faces of the pin bores 18, 18' 

20 piston longitudinal axis 

21 piston skirt element 

22 cooling channel 

23 recess 

24 connection projection 

25 outside thread 
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26 inside thread 

27 intermediate sleeve 

28, 29 thread of the intermediate sleeve 27 
30, 31 screw flange 

32 face of the intermediate sleeve 27 
33, 34 arrow 



